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VALUABLE FILE IDENTIFICATION
METHOD AND IDENTIFICATION SYSTEM,
DEVICE THEREOF

This application is a U.S. National Stage application of
PCT international application PCT/CN2011/076550, filed on
Jun. 29, 2011 which claims the priority of Chinese Patent
Application No. 201010251473.0, titled “Method for Identi-
fying Valuable Document and Valuable Document Identify-
ing System”, filed with the Chinese State Intellectual Prop-
erty Office on Aug. 3, 2010, the entire disclosure of which are
incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to an image processing and
mode identifying technique, especially to a method for iden-
tifying valuable document, such as paper money, a valuable
document identifying system, and a valuable document iden-
tifying device.

BACKGROUND OF THE INVENTION

With the rapid economic growth, circulation amount of the
paper money become larger and larger, and therefore the
traditional way of manual handling in the bank could hardly
meet the requirements of handling large amount of paper
money. To improve the efficiency of paper money handling
and reduce labor costs, there is an urgent need to put a large
amount of usable and reliable financial self-service equip-
ments into market. However, a high proportion of the paper
money in circulation are old paper money, and the image of
most old paper money are degraded by handwriting,
scratches, stain, folds, which make paper money identifica-
tion more difficult. Since the present, the financial self-ser-
vice equipments produced by the domestic and foreign manu-
facturers have poor adaptability for the damaged paper
money and the old paper money, the financial self-service
equipments put into the market present high paper money
refusal rate and poor usability, and therefore impairing the
popularization of the financial self-service equipments. If the
image quality of the old paper money could be restored to that
of the new paper money, it is possible to solve the problem
that the financial self-service equipments have the high paper
money refusal rate for the old paper money. At present, the
image restoration technique based on the partial differential
equation has get some progress, and can get well restoring
performance when it is used to handle the degradation like
scratches, handwriting, stain and folds. The studying contents
of'the image restoration based on the partial diftferential equa-
tion and image restoration of the old paper money are con-
sistent. Therefore, it is possible to achieve well restoration
performance by applying image restoration technique based
on the partial differential equation to the image restoration of
the bank note.

FIG. 1 is a flow chart showing the traditional bank note
image identification processing. As shown, at first, the whole
image is processed for image restoration to extract its fea-
tures, then the bank note is classified according to the stan-
dards such as bank note type, denomination and new or old
degree, and finally the bank note is identified.

T is designated as the identifying time for each bank note,
t, is designated as the time for image processing, t, is desig-
nated as the time for feature extracting, t,, is designated as the
time for classifying, t, is designated as the time for identify-
ing, T,,,. is designated as the time range for the real-time
response of the system. When and only when the identifying
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system satisfies equation (1), the requirements for the practi-
cal application could be reached:

T=t 1+ 41,

T=T pyax M

For the old bank note which is degraded by handwriting,
scratches, stain, folds, the degradation of the bank note will
reduce the identification accuracy of the system. Under such
circumstance, the system is firstly required to process the
“whole image” of the bank note for image restoration, which
will cost a lot of time, such that the image processing time t,,
become far greater than the classifying time t,, i.e. t,>>t,.

However, when applying bank note identifying system to
financial self-service equipments, high real-time perfor-
mance is required in which identification for each bank note
has to be finished in limited time period. In the bank note
identifying system of prior art, the “whole image” of the bank
note is firstly processed for image restoration in identification
procedure, which cost a large amount of time; furthermore,
the bank note having good image quality is also processed for
image restoration in prior art, which wastes the system
resources. The identifying time for each bank note is
increased sharply, such that the bank note identifying system

could hardly meet the requirements of real-time T,,,., as
specifically shown in equation (2):
Tr=1, 1 +1 +1. +1y 2)

=>7T>T,
ta>Tmax—(l‘b+l‘C+td)} e

Therefore, existing bank note identifying system refuse to
process the old bank note, i.e. refuse to identify the old bank
note, in order to improve the real-time responding speed, such
that a large amount of old bank notes are rejected and the bank
note refusal rate of the bank note identifying system is high,
which affect the usability of the bank note identifying system
as well as the popularity of the financial self-service equip-
ments adversely.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a method
for identifying valuable document with high real-time
responding speed, and a valuable document identifying sys-
tem and a valuable document identifying device with high
real-time responding speed and low bank note refusal rate.

The method for identifying the valuable document
includes steps of:

Step 1: feature extraction: selecting a featured region of the
valuable document and extracting features of the valuable
document for fast classification from the featured region;

Step 2: fast classification: processing, based on the features
of the valuable document extracted in step 1, the input valu-
able document for fast classification according to the preset
classification model to obtain information such as bank note
type, denomination, orientation as well as image quality of
the valuable document, and pick out a bank note of good
image quality—new bank note as well as a bank note of bad
image quality—old bank note;

Step 3: image restoration: processing an image of old bank
note for restoration by applying an image restoration tech-
nique based on partial differential equation, to obtain a
restored image;
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Step 4: identification processing: identifying the new bank
note directly, and identifying the old bank note by identifying
its restored image, to determine the authenticity ofthe present
bank note;

Step 5: outputting the determination result of the present
bank note.

Furthermore, the feature extraction in step 1 comprises
selecting the featured region of multi-wavelength image of
bank note based on a multi-wavelength image characteristic
of the bank note, a multi-resolution characteristic of the bank
note image and an anti-counterfeit characteristic of the bank
note image, and extracting the feature from the selected fea-
tured region according to classification model.

Furthermore, the features of the valuable document in Step
1 include at least one of a white watermark, a black water-
mark, a variable ink, a magnetic security thread, a micro-
printed word gravure printing pattern, a denomination num-
ber and a bank note coding number.

Furthermore, the vectorization of the features of the valu-
able document in Step 1 specifically includes follow steps of:
normalizing the featured region image of the valuable docu-
ment, so as to obtain normalized image; selecting n different
featured regions from the normalized image and calculating
the average grey-scale values of the images of the 1* to n”
featured regions; forming a featured vector according to the
1°* to n” average grey-scale values. The procedure is specifi-
cally described as follows:

Assuming that the bank note with a height H and a width W
has a grey-scale image f(x,y), wherein x represents row num-
ber (xe(1,H)), y represents column number (ye(1,W)), then
(x,y) represents the grey-scale value of the pixel which is
located at the coordinates of (x,y). Firstly, the featured region
image is normalized, so as to obtain a normalized image
J(x,y); then n different featured regions is selected from bank
note image. For featured region image J,(x,y) with aheight M,
and a width N, whereini=1, 2, . . ., n, the average grey-scale
value is chosen as the featured value, i.e.:

1=
1=

Jilx, y)

3
N
il

Y
M XN

Finally, d, is calculated according to the above equation, so
as to obtain a featured vector D={d,, d,, ..., d,}.

Furthermore, the fast classification model is built up based
on different bank note types, denominations, orientations and
image qualitys.

Furthermore, the fast classification model includes follow-
ing levels:

The first level: different bank note type, suchas CNY, EUR,
USD;

The second level: different denomination for the same
bank note type;

The third level: different orientation for the same denomi-
nation;

The forth level: different image quality for the same
denomination, including new bank note and old bank note.

Alternatively, the levels of the classification model could
be arranged as follows:

The first level: different bank note type, such as RMB,
EUR, USD;

The second level: different denomination for the same
bank note type;

The third level: different image quality for the same
denomination, including new bank note and old bank note;
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The forth level: different orientation for the same denomi-
nation.

Furthermore, the classification model is built up by the
following steps: setting the featured regions based on p bank
note types, q denominations for each bank note type, front and
back sides for each denomination as well as image of new
bank note and image of old bank note; normalizing formed
pxqx4 different images to obtain normalized images; select-
ing n different featured regions from each of the normalized
images, and calculating the average grey-scale values for the
images of the 1* to n” featured regions respectively, to form
featured vectors; training the featured vectors with R training
samples to produce pxqx4 clustering centers, and thus build-
ing up the classification model for the featured region of the
valuable document.

Specifically, Q={¥,, W, . .., W} is designated as all of
the bank note type; wherein W,={w,, w,, .. ., ®,} means i”
bank note type includes q types of denominations;

A={a,, a,} is designated as the orientation of the bank
note, wherein o, means front side and o, means back side;

B={B,, B,} is designated as the image quality, wherein f3,
means new and 3, means old;

Thus, pxqx4 number of categories are obtained, and each
category is represented by Cy(k=1, 2, . . ., pxqx4), as
described in the following equation:

Cpqu4:{lypuaqu ayBo}

D, is designated as the featured vector of category C,, thus:

C{¥ Vo Ua,UB,}

D={D,D,,....D

o

As for each above-mentioned category C,(i=1, 2, . . .,
pxqx4), R number of training samples are selected, and the
clustering center of category C, could be described with the
following equation:

DA{d i, - - - o}t
Wherein
R
S
_ =
dkj = I
Furthermore, fast classification includes following steps:

As for each extracted feature, the distance between the
clustering center D, of each category and the extracted feature
is:

&=|D-Di|(k=1.2, .. . ,pxgx4)

Classification Determining Function is defined as:

¢,(D) = min(e,)
=min|lD - Delltk = 1,2, ... . pxgx4)

gi(D)<r

Wherein when re[0.1-0.5], input D could be classified into
category C; otherwise, input D does not belong to category
C.

]Furthermore, the restoring object of the image restoration
in step 3 is the interested region (ROI) of the old bank note
which is of bad image quality.

Furthermore, the image restoration of the old bank note is
completed with the image restoration method based on the
partial differential equation.
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A system for identifying a valuable document provided in
the present invention includes:

an image collecting module configured to collect image
data of the valuable document;

a memory module configured to store the image data and
necessary standard model data;

a data processing module configured to process the above-
mentioned stored image data for feature extraction from fea-
tured region, fast classification and image restoration; that is,
selecting the featured region of the valuable document, and
extracting the feature of the valuable document from the
featured region; according to the extracted the feature of the
valuable document, processing the input valuable document
for fast classification based on preset classification model,
and thus picking out the bank note of good image quality and
bank note of bad image quality; processing the bank note of
bad image quality for restoration, to obtain restored image
(i.e., image data);

an identifying module configured to compare the pro-
cessed image data with the standard model data to perform a
identification process;

an output module configured to output the identified result
of the identifying module; and

a central control module configured to control and harmo-
nize the operations of the above-mentioned modules (i.e. the
image collecting module, the memory module, the data pro-
cessing module, the identifying module and the output mod-
ule), including data transmission, resource allocation, etc.

The modules in the present valuable document identifying
system are connected by a data link. Since the data link is well
known in the prior art, its description will be omitted in the
present invention.

The present invention provides a device for identifying a
valuable document, which includes:

a selecting module configured to select a featured region of
the valuable document;

an extracting module configured to extract feature of the
valuable document from the featured region;

a classification processing module configured to process
the input valuable document for fast classification according
to a preset classification model based on the extracted the
feature of the valuable document, and pick out a bank note of
good image quality and a bank note of bad image quality;

a restoration processing module configured to process an
image of'the bank note of bad image quality for restoration, to
obtain a restored image;

an identifying module configured to identify the bank note
of'good image quality obtained by the classification process-
ing module directly; and identify the restored image obtained
by the restoration processing module, to determine the
authenticity of the present bank note; and

an output module configured to output the determined
result of the present bank note obtained by the identifying
module.

The method, device and system for identifying the valuable
document have the advantageous effects. The procedure of
restoring the image of the new bank note which is of good
image quality is avoided, therefore the time is reduced and the
processing efficiency of the whole system is improved; while
since the interested region of the old bank note which is ofbad
image quality (ROI) is processed for restoration, the system
resources are saved and image data of good quality are pro-
vided for the identification section, thus the identification
difficulty is lowered while identification accuracy is
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improved, therefore the acceptance rate of the bank note
identifying system is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart of the traditional processing method
for identifying the bank note image;

FIG. 2 is a flow chart of a method for identifying the
valuable document according to an embodiment of the
present invention;

FIG. 3 is a schematic view showing the building-up of the
fast classification model in FIG. 2;

FIG. 4 is another schematic view showing the building-up
of the fast classification in FIG. 2;

FIG. 5is a schematic view showing the image restoration in
FIG. 2; and

FIG. 6 is a structural schematic view of the valuable docu-
ment identifying system according to an embodiment of the
present invention.

DETAILED DESCRIPTION

In order to help those skilled in the art to better understand
the technical solution of the embodiments of the present
invention, the embodiments of the present invention will be
further described in detail with reference to the drawings and
the embodiments as follows.

Hereinafter, process steps of the method for identifying the
valuable document and module frame of the valuable docu-
ment identifying system according to the present invention
will be illustrated and described with reference to the draw-
ings.

As shown in FIG. 2, the method for identifying the valuable
document includes: step 1: extracting features; step 2: fast
classification; step 3: image restoration; step 4: identification;
and step 5: outputting the result. Hereinafter, specific content
of each step will be described in detail:

Step 1, extracting features.

Based on the multi-wavelength image characteristic of the
bank note, multi-resolution characteristic of the bank note
image and anti-counterfeit characteristic of the bank note
image, featured region of multi-wavelength image of the bank
note is selected, and features are extracted from the selected
featured region according to classification model. These
extracted features include: white watermark, black water-
mark, variable ink, magnetic security thread, micro-printed
words, gravure printing pattern, denomination number and/or
bank note coding number and so on.

The quantization expressions of the features are described
as follows:

Assuming that bank note having a height H and a width W
has a grey-scale image f(x,y), wherein X represents row num-
ber (xe(1,H)), y represents column number (ye(1,W)), then
f(x,y) represents the grey-scale value of the pixel which is
located at the coordinates of (x,y).

Firstly, the featured region image is processed for normal-
ization, so as to obtain normalized image J(x,y);

Then, n different featured regions are selected from bank
note image, and for featured region image J,(x,y) having a
height M, and a width N, whereini=(1, 2, . . . , n), the average
grey-scale value of the featured region image J,(x,y) is chosen
as featured value of the bank note image, i.e.:
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1=
1=

Ji(x, y)

3
N

3
il

Finally, d, is calculated according to the above equation, so
as to obtain a featured vector D={d,, d,, ..., d,}.

Step 2, fast classification.

The input information of the bank note is processed for fast
classification according to the preset classification model, so
as to obtain the type, denomination, orientation and image
quality of the bank note, wherein the type, denomination,
orientation and image quality of the bank note provide a
guiding principle for locating interested region (ROI) in sub-
sequent section. For example, for a RMB bank note of 100
yuan, there are white watermark, denomination number
printed with light variable ink and portrait of chairman Mao
on the front side thereof, while there are underground word,
colorful fluorescent red stripes and gravure printed denomi-
nation number on the back side thereof.

Whether it is necessary to process image restoration is
determined by the image quality. The bank note having good
image quality is transmitted to identification procedure
directly, while the old bank note having bad image quality is
transmitted to data processing module for processing.

The schematic view showing the building-up of the classi-
fication module is shown in FIG. 3.

Firstly, the classification model is built up as the following
levels according to different type, denomination and image
quality of the bank note:

The first level: processing bank note classification accord-
ing to different bank note type, such as CNY, EUR, USD;

The second level: processing further bank note classifica-
tion according to different denomination of the same bank
note type, such as RMB bank note of 100 yuan or 50 yuan;

The third level: processing the third-level bank note clas-
sification according to different orientation of the same
denomination, such as front side or back side;

The forth level: processing further bank note classification
according to different image quality of the same denomina-
tion, such as new bank note or old bank note.

Wherein the sequence of the third level and the forth level
could be exchanged, as shown in FIG. 4. The first level:
processing bank note classification according to different
bank note type, such as CNY, EUR, USD; the second level:
processing the second-level bank note classification accord-
ing to different denomination of the same bank note type,
such as RMB bank note of 100 yuan or 50 yuan; the third
level: processing bank note classification again according to
different image quality of the same denomination, such as
new bank note or old bank note; the forth level: processing
further bank note classification according to different orien-
tation of the same denomination, such as front side or back
side.

Secondly, clustering center is built up.

Q={W,,W¥,,...,¥,} is designated to represent all of the
bank note type; wherein W,~{w,, ,, . .., w,} meansi” bank
note type includes q types of denominations;

A={a,,a,} is designated to represent the orientation of the
bank note, wherein o, means front side and o, means back
side;

B={B,, B,} is designated to represent the image quality,
wherein 3, means new and f§, means old;

8

Thus, pxqx4 number of categories are obtained, and each
category is represented by Cy(k=1, 2, . . ., pxqx4), as
described in the following equation:

5 C={¥ U, Ua,UB,}, ..., C
{¥,Uo,Ua,UB, 1

D, is designated as the featured vector of category C,, thus:

D={D.D,, ..., D
10 {DnD, Y

As for each above-mentioned category C,(i=1, 2, . . .,
pxqx4), R number of training samples are selected, and the
clustering center of category C, could be described with the
following equation:

S

15
Dk:{zklxzkz ----- 31{"}
Wherein
20
R
S
_ =1
dy = i
25

Classification is processed according to the above-men-
tioned classification model:
As for each extracted feature D, the distance between the
clustering center D, of each category and the extracted feature
30 Dis:

€,=ID-D|(k=1,2, . . . pxgx4)
Classification Determining Function is defined as:

35

8;(D) = min(er) ®

=min|lD - Delltk = 1,2, ... . pxgx4)

giD)<r
40

Wherein, when re[0.1-0.5], input D could be classified into
category C; otherwise, input D does not belong to category
C.

45 ]Step 3, image restoration.

The locating interested region (ROI) of the old bank note is
processed for image restoration. In other words, the locating
interested region (ROI) of the image is firstly determined
according to the information obtained in the fast classification
50 section, then the image restoration technique based on the
partial differential equation is applied to the image in the
locating interested region (ROI) to process the image in locat-
ing interested region (ROI) for restoration. The specific pro-
cesses are shown in FIG. 5. After being processed for resto-
ration, the image in locating interested region (ROI) could
meet the requirements of image quality for identification.

The object of the image restoration is to restore the original
image from a degraded image (noised, blurred or stained) and
reserve the edge and detailed information of the image well
60 while removing the noises and blurs. In order to meet the

above-mentioned conditions, the restoring model should sat-

isfy the following requirements: (a) there is isotropic diffu-
sion effect in the regions with small gradient; (b) the diffusion
effect develops only along gradient direction in the regions
5 with great gradient. In view of this, the image restoring model
based on the partial differential equation employed in the
present embodiment is described in the follow equation:
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Wherein f is the observed image obtained in real-time,
while f, is the original image; by taking use of gradient
descending method and by introducing a time variant t, image
f could be regarded as a function varied with time. Assuming
that the degraded image is a time function at the initial time,
i.e. f(x,t=0)=f, then £=f(x,1).

QeR” is a bounded open set; A is variable parameter, while
V is gradient operator;

O(®) is a monotonic decreasing function; ¢(®) is a non-
local averaging filter.

(1) ©(®) employs the boundary function in PM Anisotro-
pic diffusion model, as indicated in the following equation.

®

Os)=1+ IRV

1+ (M
Wherein M is boundary threshold parameter.
(2) Non-local averaging filter ¢(@®) is described in the
following equation:

(G et )-ur+ P o) (6)

Wz )y

1
p)(x) = @fﬂ

The gradient descending equation of the equation (4) is:

v 7
o= £ = fo+ Ad{ QUYL ﬁ] @

Wherein div(@®) represents a divergence.

In order to avoid denominator to be zero, an infinitesimal is
added to the denominator, thus the above equation is changed
into the following one:

®

i = = fo+ Adi DGDIV f1P0 L]

VIV -¢

Taking the image of locating interested region (ROI)
observed in real-time as f; taking standard ROI image as f,,
and using gauss-seidel method to iterate equation (8), then the
restoring process of ROI image f'is finished.

Step 4, identification.

The bank note information entering this section includes
two kinds: bank note of bad quality which is processed for
image restoration, i.e., old bank note; and the bank note of
good quality which is not processed for image restoration,
i.e., new bank note.

By matching the bank note information with the pre-stored
bank note standard model, the authenticity of the present bank
note may be determined.

Step 5, outputting result.

The authenticity result of the bank note is output.

In the above-mentioned method for identifying valuable
document in which the bank note is taken as an example, since
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the valuable document is classified at the first stage, and then
only the old bank notes of' bad image quality are processed for
restoration according to classified result, a large amount of
processing time for image restoration is saved and real-time
responding speed of the bank note identifying system is
improved.

The module structure of the system for realizing the
method foridentifying valuable document is shown in FIG. 6,
including:

an image collecting module, which is used to collect image
data of the valuable document;

a memory module, which is used to store the above-men-
tioned image data and necessary standard model data;

a data processing module, which is used to process the
above-mentioned stored image data for feature extraction
from featured region, fast classification and image restora-
tion; that is, selecting the featured region of the valuable
document, and extracting the feature of the valuable docu-
ment from the featured region; according to the extracted the
feature of the valuable document, processing the input valu-
able document for fast classification based on preset classifi-
cation model, and thus picking out the bank note of good
image quality and bank note of' bad image quality; processing
the bank note of bad image quality for restoration, so as to
obtain restored image;

an identifying module, which is used to process the above-
mentioned processed image data for identification;

an output module, which is used to output the identified
result of the identifying module; and

a central control module, which is used to control and
harmonize the operations of the above-mentioned modules,
including data transmission, resource allocation, etc.

Various modules are connected by a data link. Since the
data link is well known in the prior art, its description will be
omitted in the present invention.

Since the implementing of function and action of the mod-
ules in the system is fully described in corresponding imple-
menting of the above-mentioned method, its description is
omitted herein.

Based on the implementing of the above-mentioned
method, the present invention also provides a valuable docu-
ment identifying device, which includes: a selecting module,
an extracting module, a classification processing module, a
restoration processing module, an identifying module and an
output module. The selecting module is used to select fea-
tured region of the valuable document; the extracting module
is used to extract the feature of the valuable document from
the featured region; the classification processing module is
used to process the input valuable document for fast classifi-
cation based on preset classification model according to the
extracted feature of the valuable document, and thus picking
out the bank note of good image quality and bank note of bad
image quality; the restoration processing module is used to
process the image of the bank note of bad image quality for
restoration, so as to obtain restored image; the identifying
module is used to directly identify the bank note of good
image quality obtained by classification processing module
and identify the restored image obtained by the restoration
processing module, so as to determine the authenticity of the
present bank note; and the output module is used to output the
determined result of the present bank note obtained by the
identifying module.

The valuable document identifying device could be either
integrated in service terminal or arranged individually, which
is not limited in the present embodiment.
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Since the implementing of function and action of the mod-
ules in the device is fully described in corresponding imple-
menting of the above-mentioned method, its description is
omitted herein.

Since in the system, only the old bank note of bad image
quality are processed for image restoration of interested
region (ROI), while new bank note of good image quality are
identified directly, a large amount of processing time for
identification is saved and real-time responding speed is fast.
Therefore, the system is suitable for applying to financial
self-service equipment, provides low bank note refusal rate
and good usability, and is good for the popularity of the
financial self-service equipments.

Through the above description of the embodiment, those
skilled in the art could clearly understand that the present
invention could be implemented by means of software and
necessary common hardware platform, or by means of hard-
ware, although the former one is preferred embodiment under
many circumstances. Based on such understanding, the tech-
nical solution of the present invention or the contributive part
of'the present invention over the prior art may be embodied in
the form of software product, which could be stored in a
storage media like ROM/RAM, disk, CD, etc and includes
several instructions so as to instruct a computer device (which
could be a personal computer, a server or a network equip-
ment, etc.) to carry out the method described in each embodi-
ment or some part of the embodiment of the present invention.

While preferred embodiments have been described above,
it should be noted that for those skilled in the art, various
changes and modification may be made thereto without
departing from the principle of the invention, which also fall
into the scope of the present invention.

The invention claimed is:

1. A method for identifying a valuable document, compris-
ing:

selecting a featured region of the valuable document and

extracting features of the valuable document from the
featured region;
processing, based on the extracted features of the valuable
document, the valuable document for fast classification
according to a preset classification model, to pick out a
bank note of good image quality and a bank note of bad
image quality;
processing an image of the bank note of bad image quality
for image restoration, to obtain a restored image;

identifying the bank note of good image quality directly
and identifying the restored image, to determine the
authenticity of the present bank note; and

outputting the determination result of the present bank

note;

wherein the method further comprising a step of vectoriz-

ing the extracted features of the valuable document,

which comprises: normalizing the image of the featured

region of the valuable document to obtain a normalized

image; selecting n different featured regions from the

normalized image and calculating an average grey-scale

value for each of the 1°* to n™ featured regions; and
forming a featured vector according to the 1* to n” average
grey-scale values and,

the classification model is built up based on a bank note

type, a denomination, an orientation and image quality.

2. The method for identifying the valuable document
according to claim 1, wherein the process of extracting the
features of the valuable document comprises: selecting the
featured region of multi-wavelength image of the bank note
based on a multi-wavelength image characteristic of the bank
note, a multi-resolution characteristic of the bank note image
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and an anti-counterfeit characteristic of the bank note image,
and extracting the features from the selected featured region
based on the classification model.

3. The method for identifying the valuable document
according to claim 1, wherein the features of the valuable
document comprises at least one of a white watermark, a
black watermark, a variable ink, a magnetic security thread, a
micro-printed word, a gravure printing pattern, a denomina-
tion number, and a bank note coding number.

4. The method for identifying the valuable document
according to claim 1, further comprising presetting the clas-
sification model, which comprises:

setting the featured regions based on p bank note types, q

denominations for each bank note type, front and back
sides for each denomination as well as image of new
bank note and image of old bank note;

normalizing formed pxqx4 different images to obtain nor-

malized images;
selecting n different featured regions from each of the
normalized images, and calculating the average grey-
scale values for the images of the 1 to n? featured
regions respectively, to form featured vectors; and

training the featured vectors with R training samples to
produce pxqx4 clustering centers, and thus building up
the classification model for the featured region of the
valuable document.

5. The method for identifying the valuable document
according to claim 4, wherein the fast classification is per-
formed according to a distance between the extracted feature
of the valuable document and the clustering center of each
category in the classification model.

6. The method for identifying the valuable document
according to claim 5, wherein if the distance between the
extracted feature of the valuable document and the clustering
center of each category in the classification model is ranged in
[0.1-0.5], the extracted feature belongs to this category, oth-
erwise, the extracted feature does not belong to this category.

7. The method for identifying the valuable document
according to claim 1, wherein in the process of processing the
image of the bank note of bad image quality for image resto-
ration, an object of the image restoration is an interested
region (ROI) of the bank note of bad image quality.

8. The method for identifying the valuable document
according to claim 1, wherein the image restoration is an
image restoration technique based on partial differential
equation.

9. A system for identifying a valuable document, compris-
ing:

a processor for implementing the following modules;

an image collecting module, configured to collect image

data of the valuable document;

a memory module, configured to store the image data and

necessary standard model data;
a data processing module, configured to process the stored
image data for feature extraction from a featured region,
fast classification and image restoration, and pick out a
bank note of good image quality and a bank note of bad
image quality, wherein the fast classification is per-
formed according to a preset classification model, and
the classification model is built up based on a bank note
type, a denomination, an orientation and image quality;

an identifying module, configured to compare the pro-
cessed image data with the standard model data to per-
form an identification process;

an output module, configured to output the identified result

of the identifying module; and
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a central control module, configured to control and harmo-
nize data transmission between the modules;

wherein the system further comprising a step of vectoriz-
ing the extracted features of the valuable document,
which comprises: normalizing the image of the featured
region of the valuable document to obtain a normalized
image;

selecting n different featured regions from the normalized
image and calculating an average grey-scale value for
each of the 1" to n' featured regions; and forming a
featured vector according to the 1" to n' average grey-
scale values.

10. A device for identifying a valuable document, compris-

ing:

a processor for implementing the following modules;

a selecting module, configured to select a featured region
of the valuable document;

an extracting module, configured to extract feature of the
valuable document from the featured region;

a classification processing module, configured to process
the input valuable document for fast classification
according to a preset classification model based on the
extracted feature of the valuable document, and pick out
a bank note of good image quality and a bank note of bad
image wherein the classification model is built up based
on a bank note type, a denomination, an orientation and
image quality;
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a restoration processing module, configured to process an
image of the bank note of bad image quality for resto-
ration, to obtain a restored image;

an identifying module, configured to identify the bank note
of good image quality obtained by the classification
processing module directly; and

identify the restored image obtained by the restoration
processing module, to determine the authenticity of the
a present bank note; and

an output module, configured to output the determined
result of the present bank note obtained by the identify-
ing module;

wherein the device further comprising a step of vectorizing
the extracted features of the valuable document, which
comprises: normalizing the image of the featured region
of the valuable document to obtain a normalized image;
selecting n different featured regions from the normal-
ized image and calculating an average grey-scale value
for each of the 1" to n' featured regions; and forming a
featured vector according to the 1" to n' average grey-
scale values.

11. The method for identifying the valuable document
according to claim 7, wherein the image restoration is an
image restoration technique based on partial differential
equation.



